3GPP TSG RAN WG1 #40
                         






R1-050169
Scottsdale, AZ, USA
February 14-18, 2005
Agenda Item:
9.6.1 Enhanced Uplink - CRs for TS 25.211
Source:

    
Huawei 
Title:                   Structured and improved E-HICH/E-RGCH Signature Sequences
Document for:
Decision
1. Introduction
A new set of signature sequences proposed here is an extension of Ericsson’s proposal [1] based on a 4x4 Williamson orthogonal matrix, with the goal to improve both the PAPR and the crosscorrelation between signatures under medium and high Doppler shifts between the UE and Node B [2]. At the same time, the third goal was to have a well structured construction of the signatures which allows reduction of the storage requirements and receiver complexity [3].

2. New proposal for signature sequences
Our solution is based on an 8x8 Williamson matrix C40, defined as

C40=
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where
A =
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; D=
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;         (2)
E=-D; F=A; G=-C; H=B.








(3)
3. Performances
The performances are evaluated according to the methodology proposed by Siemens [2], i.e. peak-to-average-power ratio (PAPR) of the sum of the signatures is calculated, as well as the maximum crosscorrelation CCmax between any two signatures from the set under the relative Doppler shifts of 
[image: image6.wmf]f

D

=0, 100 and 200Hz.
The CCmax parameter is mathematically defined as
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Ts=0.010/15/40.

Table 1 shows the PAPR performances, while the Table 2 shows the crosscorrelation performances under the Doppler shifts.
Table 1: PAPR performances of different signature sequence sets
	
	Current Specification
	Ericsson sequences from [1]
	Siemens sequences from [2]
	Huawei sequences

	Maximum Column Sum
	40
	12
	8
	8

	PAPR
	16.0 dB
	5.6 dB
	2.0 dB
	2.0 dB


Table 2: CCmax performances of different signature sequence sets
	(f [Hz]
	CCmax - Current Specification
	CCmax – Ericsson sequences from [1]
	CCmax – Siemens sequences from [2]
	CCmax – Huawei sequences

	0 Hz
	- ( dB
	- ( dB
	- ( dB
	- ( dB

	100 Hz
	-19.6 dB
	-19.6 dB
	-29.2 dB
	-27.6 dB

	200 Hz
	-13.4 dB
	-13.4 dB
	-23.1 dB
	-21.7 dB


4. Conclusions

The PAPR of the new signatures is the same (2dB) as of the Siemens signatures, i.e. better than the PAPR of the current signatures and 3.6dB than PAPR of Ericsson signatures from [1].

The maximum crosscorrelation under the Doppler shifts is about 1.5 dB worse for the new sequences than for the Siemens sequences, but still 8 dB better than for the Ericsson sequences from [1].

Slightly inferior crosscorrelation performances compared to the Siemens sequences are however compensated by the structured construction of the signatures which would allow reduction of the storage requirements and receiver complexity, in a similar way as Ericsson sequences from [2] and [3] provide.

In that sense, the new signatures have the combination of the best features of both the Ericsson and Siemens signatures. This is the reason why we propose to adopt the signature sequences defined by (1)-(3) for the enhanced uplink. The corresponding CR is provided in [4].
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